President) asked if Dr. McKenzie could give any special suggestions for avoiding the facial nerve.
Mr. SOMERVILLE HASTINGS (President) asked if Dr. McKenzie could give any special suggestions for avoiding the facial nerve.
Dr. DAN MCKENZIE (in reply) said that in removing the mastoid one must remove the digastric muscle in order to get into the base of the skull. The question of the facial nerve was a difficult one. One could feel the styloic process, round the base of which was the facial nerve. In certain cases it was impossible to avoid wounding the facial nerve. That possibility, however, should not be weighed against the saving of the patient's life. Mr. RIDOUT (in reply) said that the more cases he saw the less he was inclined to rely on tenderness as a helpful sign, though po8terior tenderness was a valuable indication with regard to the posterior group of cells. Tenderness over the antrum might depend largely on the clinical aspect of the patient, the discharge from the ear, and the temperature. In some cases there had been na tenderness, yet extensive inflammation had been found.
With regard to the zygomatic mastoid, last year he had operated in a case in which the swelling had been anterior and over the temporal region. On opening the zygoma and following it forward he had found that the sinus led down to an extradural abscess over the temporo-sphenoidal lobe. The whole trouble had arisen from infection due to the mastoid operation.
Mal-developments of the Auricle, External Acoustic Meatus and Middle Ear. BEFORE dealing with mal-developments of the external and middle ear it will be advisable to give a short account of the normal development of these parts.
The auricle and extern'eW meatus are formed from the tissue surrounding the outer part of the first pharyngeal cleft and therefore belong to the territory of the mandibular and hyoid arches. The first hint of the auricle appears at the end of the fourth week of intra-uterine life, in the form of six small tubercles. Two of these appear anteriorly and belong to the mandibular arch; one tubercle is intermediate, while the three posterior tubercles belong to the hyoid arch. The two arnterior tubercles form the tragus and the anterior and lower part of the helix. The three posterior tubercles form the anti-helix, anti-tragus and lobule. The remainder of the helix itself is formed mainly by a process which grows backwards anid downwards from the intermediate tubercle. The auricular cartilage appears beneath the covering epithelium at the third month. Malformations of the auricle must be due to an error in development occurring before this period.
The external acoustic meatus is also formed from the outer part of the first visceral cleft. It appears at the third month of foetal life and arises from an inward growth of the epiblast.
The fibrous layer (pars tensa) of the drumhead is formed by a layer of mesoderm which insinuates itself between the epiblastic layer of the primitive external meatus on the one hand and the hypoblastic layer of the primitive tympanum on the other. The tympanic ring arises from ossification around the peripheral part of the pars tensa of the drumhead. The Middle-ear Cleft.-The following account is taken from the work of Professor J. E. Frazer, of St. Mary's Hospital, to whom I am indebted for his kind assistance.
If we take off the roof of the primitive pharynx and look down on its floor, we see the pharyngeal arches and the pharyngeal grooves between the arches, as in fig. 1 . This is the condition in the embryo of about 6 to 8 mm. The widest part of the primitive pharynx is opposite the second arch and corresponds with the widest part of the over-lying mid-brain. The otocyst lies beside this widest part of the mid-brain and therefore on the roof of this part of the pharynx, which is the tubo-tympanic recess.
The recess gets relatively deeper as the structures grow.
By the time the embryo has reached the length of 12 to 14 mm., the tubo-tympanic recess has become fairly deep and is walled in front by the first arch and behind by the third arch; its floor is formed by the second arch, with the first groove in front of it and the second groove behind it. So far, the recess is part of the general cavity of the pharynx, but it is beginning to be cut off from the rest of the pharynx by the forward growth of the third arch. This third arch comes up against the first arch, occluding the first groove but not obliterating the cavity above, which forms the Eustachian tube. The third arch has, of course, in this process of development, covered over the second arch except in the still unaffected outer part of the original recess, which is now the tympanum.
In each arch there are skeletal bars-Meckel's cartilage in the first arch and Reichert's cartilage in the-.second. Their relation to the grooves and pouches is shown in figs. 2, 3, 4. The second arch area in the tympanum is invaded from the ..
-, front by an ingrowth of the first arch, which passes back above the first pouch. This ingrowth contains a prolongation from Meckel's cartilage. The ingrowth passes down under the floor of the anterior part of the old second arch area.
In vertical transverse sections of the tympanic area at this stage we see that (1) Meckel's cartilage has sent a process over the edge of the cavity to lie under its floor; (2) the meatal plate grows in from the surface to lie below this again, so that the process from Meckel's cartilage is caught between the two. This process is the handle of the malleus, the ma-lleus being the upper end of Meokel's cartilage ( fig. 5 ). The annulus tympanicus, developing round the periphery of the tympanic membrane, is a first arch structure. i.e.,-the rudiment of-tbe-stapes. The lateral branchis again-divided into two parts:
Proceedings of the
-one of these is situated ventrally and is known as the stylo-hyal cartilage; the -other lies dorsally and is called the tympano-hyal. These two cartilages fuse to form the styloid process. The stapes first appears at the end of the fourth week of -fetal life, while the malleus and incus are formed at the sixth week. The tensor -tympani appears at the second and the stapedius at the third month. Ossification .hegins in the head of the malleus and in the body of the incus at the fourth month.
The Inner Ear.-The otic vesicle begins to develop as an auditory pit on the fifteenth day and, a little later, sinks into the mesoblast as the auditory vesicle. In the second month the vesicle is surrounded by a cartilaginous capsule and lies laterally to the hind-brain. The upper end of the middle-ear cleft is prolonged upwards on the lateral side of the otic vesicle, which simultaneously descends in the tissues of the head.
Mal-developments of the Auricle, External Acoustic MIeatus and Middle Ear. (3) The lobule may be split or absent; (4) The cat ear, in which the auricle is small and markedly concave; (5) The auricle merely forms a longitudinal swelling; (6) In more severe forms of microtia the auricle is still more rudimentary and may be displaced forwards over the mandibular joint or even on to the cheek; (7) The auricle may be absent.
External Acoustic Meatus.-In the slightest cases of atresia the meatus is occluded only by connective tissue, and the tympanic plate is poorly developed. In more marked cases the atresia is bony and the middle ear is hypoplastic. In JULY-OTOL. 3 * the most marked cases of all, the inner ear is also involved, but in this latter group the whole side of the skull is frequently affected and the face is asymmetrical.
There may be congenital facial paralysis. Only in exceptional cases is the bony atresia due to over-growth of the tympanic bone. As a rule, the atresia is produced by over-growth of the styloid process (Reichert's cartilage) which also projects into the tympanic cavity.
Middle-ear Cleft.-In cases of microtia and atresia of the external meatus, the Eustachian tube is usually present, even in patients with marked malformation of the tympanum. The cartilage of the tube, however, may be absent. Usually the 7-,- size of the tympanum is greatly diminished because the lateral wall is composed of thick bone (vide supra) which often reaches the promontory. In extreme degrees the tympanum is replaced by spongy bone.
Ossicles.-These as a rule are malformed, especially the malleus and incus. The handle of the malleus is usually defective and often this ossicle is only represented by a minute piece of bone. The incus, on the other hand, may be large but greatly misshapen. In some cases the malleus and incus have been fused together. The stapes as a rule is the least affected. In the most marked varieties of malformation the ossicles are entirely absent.
Tympanic Muscles.-The tensor tympani and stapedius may be well-developed, even in cases of marked malformation of the middle-ear, but the tendons of these muscles may not have the normal attachment. The facial nerve is usually present but is often small and may take an abnormal course.
The labyrinth as a rule appears to be normal. This is not surprising because the otic vesicle and its mesoblastic capsule are developed quite independently of the middle and external ear. Steinbriigge found that the labyrinth was only affected in 12* 5% of cases of mal-development of the auricle and middle ear. It may be recalled that in cases of congenital deaf-mutism due to malformation of the pars inferior of the labyrinth (cochlea and saccule), deformities of the external and middle ear are very uncommon indeed. Present Case.-A male infant aged 9 days; had considerable deformity of both auricles; the right auricle was almost absent; the left had no helix and no concha. There was no history of deformities in the family. The parents were not related but both had a history of tuberculosis.
Microscopic Examination of the Right Ear. (Figs. 7 to 10. ) Sectioned vertically and transversely from before backwards. Unfortunately, the saw-cut made in removing the temporal bone, did not include the cartilaginous Eustachian tube so that no opinion can be given regarding its condition.-The drumhead is very small. The roof of the middle ear is low and the tympanic cavity much reduced in size. The tympanum on this side, however, has evidently contained air. The niche of the round window is filled wish loose connective tissue. The bony floor of the tympanum is dehiscent. There is an osseous partition crossing the tympanum below the level of the stapedius muscle. The upper end of the styloid process (Reichert's cartilage) is present in the lateral wall of the tympanic cavity and has produced considerable meatal atresia.
The malleus is absent or very small. The incus is large but malformed; its short process is attached to the bony prominence of the lateral canal instead of to the floor of the aditus. The stapes is present but misshapen. The stapedius muscle is present but is abnormally placed. The facial nerve is small and crosses the posterior part of the tympanum uncovered by bone. The air-containing part of the tympanic cavity itself is greatly reduced in size, the submucosa being very thick and filling up the lower part of the tympanic cavity and also the posterior part, including the ;aditus and antrum. The labyrinth is practically normal.
Microscopic Examination of Left Ear. (Figs. 11 and 12. ) Sectioned horizontally from above downwards.-The changes on this side are much less marked. The tympanic membrane is smaller than usual and greatly thickened. The annulus tympanicus is malformed. The handle of the malleus is short and is close to the posterior edge of the drumhead. The tympanum is small and contains mucopurulent secretion (infantile otitis media). The mucosa lining the tympanum is swollen and infiltrated with small cells. The incus and stapes are well formed and the joints between the ossicles are normal. The tympanic muscles are present. (1) Alexander and Benesi hold that the primary fault consists in total aplasia of the tympanic ring and defective development of the squamous bone. This results in excessive development of the postero-superior part of the latero-hyal, which is mainly responsible for the bony meatal atresia. Alexander and Benesi hold that the absence of the tympanic ring results in faulty development of the drumheadland ossicles.
(2) It has been suggested that intra-uterine injury may possibly account for some cases of the malformation of the auricle, e.g., constriction of the head by the umbilical cord. (3) Virchow has suggested that inflammatory processes are the cause of microtia and meatal atresia.
(4) Marx, and also Jo6l, believe that the condition is due to a fault in the germ plasm. Marx points out that congenital fistula of the ear has been traced through several generations and that congenital atresia of the meatus has been observed by Krampitz in the case of a mother and child. The writer agrees with the theory of Marx and of Joel. Congenital malformation of the first and second pharyngeal arches would account for all the changes present in cases of malformation of the auricle, external meatus and middle-ear cleft.
II.-Mr. E. D. D. Davis. Clinical Aspect.-(1) At a meetinig of the Section of Otology in May, 1914, I showed a dissected specimen of the temporal hone obtained from the postmortem examination on a child aged'eight months who had a marked deformity of the auricle, and was apparently completely deaf in that ear. The auditory meatus and os tympanicum were absent, and the plate of bone in the position of the auditory meatus was perforated by a blood-vessel which appeared to represent the meatus. The middle ear was full of gelatinous material, but the malleus and incus were normal. The Eustachian tube, the internal auditory meatus and the auditory nerve were normal. The brain showed no macroscopic abnormality, and it was sent to the L.C.C. laboratory at Claybury Asylum for section, but unfortunately the specimen was lost.
(2) In 1916 I saw a boy, aged 5, with a marked deformity of the left auricle and with no auditory meatus. The late Mr. Kellock had operated on the ear with a view to forming an auditory meatus, but the operation was a complete failure. The orifice of the Eustachian tube in the naso-pharynx was like that of the normal right ear and showed no abnormality.
I have just seen this boy again; lie is now a well-developed lad aged 17. The mastoid processes and supra-meatal depressions are symmetrical and normal. The orifice of the Eustachian tube is normal.
There is some hearing by bone conduction in the left ear, and the tuning fork on the left mastoid can be heard with BArAny's noise-box at full tilt in the right ear. Weber's test is not heard more loudly in the deformed ear.
In this case, as in others, the deformity, so far as can be ascertained, is confined to the auricle and auditory meatus.
Skiagrams of the ear have been taken by Mr. Graham Hodgson, who reports as follows:
" There is no X-ray evidence of abnormality in the left labyrinth. The internal auditory meatus is of normal size and shape, and the capsular bone of both the posterior and anterior labyrinths shows no X-ray evidence of departure from the normal. The right labyrinth also shows no X-ray evidence of abnormality." Jean Sailly has reviewed the literature and a collection of cases of congenital deformities of the auricle and meatus, and in nearly all the cases, the malformation was confined to the auricle and meatus, as in the above-mentioned specimen. The labyrinth and auditory nerve were normal. Facial paralysis and asymmetry of the face were present in nine out of eighteen cases. Sailly considers that a plastic operation on the auditory meatus should be successful, but the records of such operations show little or no success. Di8cUs8ion.-Mr. SYDNEY SCOTT said he once saw a female child with a condition resembling ordinary congenital microtia. The mother, when about six months pregnant, was thrown out of a trap, and bruised her abdomen. When the child was born, at full time, she had an open wound extending from the corner of the outer canthus of each eye across the region of the auricle on each side. He (Mr. Scott) saw her when she was 3 years old. The pinna was represented by small irregular nodules. no meatus was visible. He was prevailed upon to try to restore the meatus, and he operated and found there was a tympanic membrane, and a fundus of the meatus. Scar tissue caused atresia of the meatus; no bony meatus had developed. The attempt to restore the meatus had failed; but the child, now 7 or 8 years of age, could hear conversation.
He also saw a man, who had microtia, and auditory meatus on either side, who could hear the low Bezold forks and could hear conversation so well than no attempt at improvement by operation was advised.
Mr. ALEX. R. TWEEDIE said that the noise apparatus in the opposite ear did not exclude perception for all notes by the sound ear. Had the vestibular apparatus been tested?
Could any Member refer him to any success after operation for this condition ?
Mr. E. D. D. DAVIS (in reply to Mr. Tweedie) said he assumed that in the left ear the hearing was by bone conduction; the patient said so. The noise-box confirmed that, but the Weber test was negative. The PRESIDENT said that he had had one or two such cases. Some people who had this deformity seemed to hear comparatively well. He knew a girl, aged 16, who had fairly complete occlusion of the external ears, yet when sitting in the front row at school, she managed to hear the lessons, though ordinary tests showed her to be considerably deaf.
Mr. J. S. FRASER (in reply) said he did not see why these patients should iiot hear fairly well. If one closed one's own external meatus on both sides with the fingers, one could hear a whisper near the ear and the conversational voice at a greater distance. The inner ear was usually normal in cases of microtia. These patients were very deaf, but they were not totally deaf.
Mr. Scott had mentioned an accident in utero. There was a case on record in which the umbilical cord was twisted round the child's head, and there was a deformity of the external ear, but such cases were, he thought, rare.
It was doubtful whether there had been any considerable success from operation in these cases. Some surgeons claimed improvement in hearing, but he thought Mr. Davis would agree that in the majority of cases recorded, there had been little or no benefit to the hearing from attempts to restore the meatus, or to recreate the drumhead, or even when the radical mastoid operation had been performed.
Mr. E. D. D. DAVIS (in reply) said that certain writers in America had stated that the psychological effect of an operation was good, but in all the records that he had seen there was no account of a real success.
Injury of External Auditory Meatus by Indirect Violence.-F. C. W. CAPPS, F.R.C.S.-H. B., aged 58, came to hospital on February 21, 1929, complaining of left-sided tinnitus. Five days previously, after a meal, he had felt giddy and had fallen, striking the point of his chin. The ear bled for a short time afterwards. The fall caused a rupture two thirds down the meatus, at the junction of the floor and the anterior wall. At first one could definitely see the margins of the rupture, but there had been a good deal of healing, and only a small clot is now to be seen. There is no sign of abrasion of the auricle suggesting a fall on the ear. The patient can hear 16 double vibrations per second on that side, and 22 centimetres on the monochord; 20 on the other side. He can inflate the ear, and there seems to have been no injury to the middle or inner ear. The blow appears to have been transmitted through the temporo-mandibular joint.
Discus8ion.-Dr. T. B. JOBSON said that the line of abrasion here corresponded to the junction of the cartilaginous and bony meatus, and if the man had not been conscious at the time it was possible that the auricle might have been dragged on, and that a separation bad occurred at the junction.
